Background: The Bobath concept is a complex, holistic approach to neurorehabilitation. This complexity presents difficulties for describing Bobath therapy in a comprehensible way. The purpose of this project was to develop an external structure to promote a better understanding of how specific therapeutic procedures are categorized, how partial aspects can be organized and how their interactions can be made more obvious. Method: A scoping review of the literature was undertaken and clustered for keywords. These data were assigned to four levels of a framework model: Conceptual level (leading thoughts), Principle level (essential characteristics of the system), Method level (systematic procedures) and Technique level (the execution tools). Drafts of the framework were presented at annual conferences of the International Bobath Instructor Training Association (IBITA). Feedback from members was sought informally and in questionnaires. Results: The BCSF was supported by 75% of IBITA members (N = 107). In the Conceptual level, three aspects were established; propositional knowledge, individual client context and professional practice knowledge. Seven components are represented in the Principle level; optimizing activity and participation, problem solving, interactive -dialogue approach, client goal oriented, identification of potential, ongoing interplay of assessment and intervention and 24 hours approach. In the Methods level, three systematic procedures were identified; activation, shaping and repetition. At the Techniques level, four execution tools were described; communication, facilitation, assignment of task and environmental arrangement. Discussion: The BCSF provides a structure for further research into the Bobath concept. At a qualitative level, this structure will allow different aspects to be explored whilst still viewing a single aspect as a component of the whole. At a quantitative level, the BCSF clarifies what kind of therapy constitutes a Bobath intervention and the factors that need to be present at all levels of the framework. Conclusion: The BCSF is a useful tool where partial aspects of the Bobath concept can be categorized into a comprehensive classification system. This classification makes it possible to focus on specific items without losing the "big picture" and to identify partial aspects and their interactions more clearly. Specific procedures can be presented in a structured and transparent manner and well documented core elements for rehabilitation of people with CNS disorders can be demonstrated.
Introduction
The complexity of rehabilitation interventions is widely acknowledged in rehabilitation literature, described in terms such as the "black box" of therapy [1] and the "controlled chaos" of rehabilitation interventions [2] . An important direction in unpacking the "black box" is identifying the components within treatment sessions, determining the ingredients for each component, and how they are hypothesized to make a difference in a particular aspect of a patient's functioning [2] . The Rehabilitation Taxonomy of Tasks -RTT [ibid] is an example of a conceptual framework for understanding rehabilitation interventions by classifying the type of target (e.g. structural tissue properties, skilled performance), the ingredients of interventions, and the hypothesized mechanisms of action. However, the developers of the RTT acknowledge that this structure does not reveal the clinical reasoning behind the decision to choose one component or ingredient over another [3] . Understanding the clinical reasoning is necessary to explicate the tailoring of interventions for one person compared to another. The need for both detailed description of the different components of interventions and the tailoring of interventions to individual participants is essential for research into rehabilitation [4] .
Neurological disorders affect up to 1 billion people worldwide, with stroke contributing more than half the burden in disabilities-adjusted life-years (DALYs) [5] . This requires specialized rehabilitation services for comprehensive management, especially treatments tapping into brain recovery through neuroplastic processes [6] . In the Western world, the Bobath concept is the most popular treatment approach used in neurorehabilitation [7] . In clinical practice in the Bobath concept, there are observable treatment components such as choice of task and environment, the use of manual facilitation and/or verbal interaction [8] . Behind these observable features are clinical decisions as to why this particular component is relevant, and hypothesized theories as to why the activity might be beneficial to the recipient. Mere descriptions of the observed phenomena do not elicit these features.
A recent review of the Bobath concept identified a body of literature addressing theoretical concepts within the Bobath concept [9] . The scoping review revealed a lack of descriptions of interventions based on the Bobath concept [10] . The paucity of published descriptions of interventions may partly stem from clinicians' concerns that the Bobath concept should be viewed as a holistic approach, rather than a series of exercises or techniques for specific clinical features. In response to this concern, it was identified that developing a clinical framework for the Bobath concept may assist in the description and interpretation of interventions based on the Bobath concept and help explicate the clinical reasoning for treatment choices for individual patients.
A therapeutic concept, such as the Bobath concept, is complex by nature and includes many-faceted partial aspects, most of which are interacting with each other. Thus, information on partial aspects, their influences and interactions is a prerequisite for understanding the big picture. An external structure can be used to promote a better understanding of how specific therapeutic procedures are categorized, how partial aspects can be organized and how their interactions can be made more obvious [11] . A methodology for describing complex models of practice has been described by Scheel [11] and utilised in developmental neurology [12] [13] . Already in the early days of the concept, (1940's), the need for scientific explanation for the empirically developed treatment approach was seen by Berta and Karel Bobath. They used "headings" or "titles" to structure their representation of the Bobath concept [14] . They differentiated concept and action-oriented methods [15] and taught techniques and guiding principles [16] [17] [18] [19] .
A clinical framework for developmental neurology (pediatrics) has been published 2008 by Ritter & Welling [12] and Viebrock & Forst [13] to focus the relationships between aspects of therapy. This framework illustrates the flexible transitions between the therapist´s thinking and decision-making and the therapeutic consequence resulting from these processes. The classification is not supposed to represent a hierarchic structure but a description of entities within a complex dynamic system. Expanding on this work, this paper presents a new structure for understanding the Bobath concept, the Bobath concept structural framework (BCSF) and the processes involved in development of the framework.
Development of the Framework
Members of two Bobath associations, Vereinigung der Bobath Therapeuten e.V. (VBT), Verein der Bobath InstruktorInnen Deutschland and Österreich e.V. (VeBID) decided to work collaboratively to develop a clinical framework for the Bobath concept. Development of the framework was through an iterative and interactive process. In the first step, the literature on the Bobath concept published in the last 55 years (1955-2010) was sifted and clustered by keywords. Literature included published articles, textbooks, training materials, interviews and video footage (can be viewed online www.vebid.de). The data obtained were discussed and reflected upon by an expert group of three representatives from VBT and assigned to the four levels of the framework. The results of the first stage of the process were published in 2010 by Viebrock et al. [20] under the title "Complex and Specific -the Bobath concept".
In the second stage (2010-2011), 52 members of VeBID, all of whom were Bobath instructors or trainee instructors, participated in working groups to further develop different aspects of the framework and trial them in clinical practice. The framework was presented at various neurological, neurorehabilitation and physiotherapy conferences in German-speaking countries.
In the third stage of development, verification of the BCSF internationally was undertaken by presenting it in theoretical form and with clinical examples to members of the International Bobath Instructor Training Association (IBITA) at their annual conference in Vienna (2011). Feedback was sought from the membership to gauge the acceptability of the framework and guide further development. A high level of consensus was reached, with 83.33% (N= 96) of members indicating "strongly agree" or "agree" to the question: "Do you think the IBITA members should continue working on/ further developing the preliminary framework presented in Vienna?"
In a final phase, the framework was extended with further clinical examples and presented at the Annual IBITA meetings in 2012 and 2013, with the completed version presented in Florence in 2014. At this meeting in 2014, IBITA members were asked if they wanted to use the framework in future with 75% (N = 107) indicating "agree" or "strongly agree" (see figure 1 ). Table 1 shows levels of agreement regarding the situations they would find the Framework useful. 
Structure and Content of the Bobath Concept
The BCSF describes processes of decentralized decisionmaking within related heterarchical structures. This requires that interacting partial aspects in non-deterministic systems have the ability and the opportunity to take decisions autonomously [11] . The framework consists of four levels. The conceptual level can be understood as leading thoughts, the principles are a guide for action, the methodological level provides systematic procedures, and the technical level presents therapeutic means. The components of each of these strata are listed in figure 2. 
Concept Level
The concept level has three components: propositional knowledge, individual client context and professional practical knowledge. Propositional knowledge includes knowledge of motor control, motor learning, neuromuscular plasticity, human movement behaviour, neurological dysfunction and evidence-based medicine [21] [22] [23] . The structure of the biopsychosocial model corresponds with the individual client context, characterized by respect for the autonomy and dignity of the person in accordance with ICF guidelines [8] . Thus, the person is holistically involved in the individual learning process [21, 24] . Professional practical knowledge is the sum of all empirical knowledge the experienced therapist has acquired over the years [25] [26] This includes knowledge gained by participating in postgraduate Bobath training courses at beginner and advanced levels. These courses impart both explicit knowledge and procedural (implicit) knowledge in assessment, clinical reasoning and treatment skills [27] [28] [29] . The therapist learns to select and apply individual therapeutic interventions to individual patients within their personal and environmental context [12, 30] .
Principle Level
Principles are essential characteristics of the system that guide interventions and provide the basis for assuring that therapy is an active learning process for the patient [14] . The principle level (superordinate ideas) has seven components (figure 2).
The BCSF acknowledges the primacy of the ICF framework with the focus on optimizing activity and participation as a key principle in the Bobath concept [8] . Related to this is the requirement for interventions to be oriented towards the goals of the client. The Bobath concept has been defined as a problem-solving approach [21] , based on analysis of movement behavior, in relation to personal and contextual factors [28, 31, 32] .
A key feature of assessment is the identification of potential; the potential for improvement within the person's movement abilities [28] . The ongoing interplay of assessment and treatment was recognized by Berta Bobath early in the development of the concept. "Assessment-and treatment should not be seen as separate entities, they go hand in hand" [14, p 4] .
The interactive-dialogue approach in the Bobath concept places special emphasis on the learning of motor actions in context [14, 24] . It highlights the importance of the communication between the client and therapist, both verbal and nonverbal, and focuses on key aspects such as perceiving movement and changes in movement and reflecting and adapting movement to achieve better movement outcomes [24] .
The 24 hours approach supports the transfer of what has been learned into the daily routine [33] [34] . It integrates the person, their relatives, all professions involved, the person´s self-training [34] , adjustment of the environment and application of appropriate aids [35] and is applicable in all phases of rehabilitation [27] .
Method Level
The method level is focused on systematic procedures that are action oriented to fulfill the principles. This level specifies how the therapist approaches the tasks. The first component is "activation" which address neuromuscular, biomechanical, sensory, perceptive, cognitive and emotional systems as well as task oriented activities. Activation can be represented by a statement by Berta Bobath, "make the activity possible, demand a response, allow the movement to happen" [14, 36] . The primary intention of therapy is to activate the person to control the body in the gravitational force field in an action-related manner [36] [37] . Making an activity possible might require interventions at an impairment level to optimize neuromuscular activity and biomechanical relationships [32] . Choice of the task and context may make it necessary for the person to utilize more optimal movement strategies. At this point, the therapist allows the movement to happen (evolve) under the control of the person [32] .
The term 'shaping' is defined as approaching a desired motor or behavioral objective in small steps by successive approximations, with a focus on enhancing the likelihood of success in performing movements that are relevant to everyday life [38] . Berta Bobath described a similar process [14] , matching the task requirement closely to where the person is in his ability level. The method of shaping includes a strong focus on achieving improvement in performance, both quantitative and qualitative, both within single sessions and within the rehabilitation process [39] . In the Bobath concept, continuous assessment of the person's response is central to interventions [28] .
"Repetition" of movements is necessary for skill acquisition and motor learning. However, the repetition of a "wrong" movement behavior (eg. use of stereotypical compensation strategies) may help the patient to reach his goal (eg. standing up) but may then hinder stability and movement efficiency in other, more sophisticated functions (e.g. activities requiring balance in standing) [40] . In Bobath repetitions are usually performed with variations -learn to repeat without repeating [23, 41] . The goal is not training compensation strategies but a resource-and target-oriented, richly varied and controlled movement spectrum to be used in everyday life [35, 39] .
The methods are always in relation to the above-mentioned principles and not solely directed at a pre-defined goal but specifically address the patient´s learning potential [13] .
Technique Level
The technique level of the Bobath concept represents the execution tools, the contents of the 'toolbox' used by therapists to effect interventions. Four components are included (figure 2).
Facilitation was defined by Bertha Bobath as "making easy"; the therapist's facilitation results in the movement feeling easier for the patient because the patient's own activity is recruited [32] . For better understanding three aspects of facilitation are highlighted in the BCSF; "hands on", "hands off" and "whole body commitment".
The "hands on" technical component involves the use of sensory inputs in the form of tactile and proprioceptive information from the hands to shape movement [14, 22] . By guiding the person's sensory experiences during task performance, the therapist aims to re-educate the person's own internal referencing system [8, 21] . The "hands on" component is not passive [8, 32] and must be an active learning process on the part of the person being facilitated [32] . The therapist also uses their hands to perceive information both before and during "hands on" inputs, as the person responds [42] . In this way, the treatment is a constant interaction between the patient and the therapist [14, 24] .
"Hands on" techniques are used for direct contact with the patient only when and as long as it is necessary [43] . The goal of each "hands on" technique is to make the patient independent from the therapist´s hands. "…it is the art of knowing when to remove the hands..." [14, 43] . "Hands on"-and "hands off" techniques can alternate very quickly -even within a single motion sequence [20] . "Hands off" techniques include the use of verbal input, gesture and demonstration and can be used to direct or restrict a motion sequence, to demand or take away attention, to promote independence and self exploration and for motivation and reinforcement [14, 20] . As a result, the patient learns how the movement feels and that he can actively control it [14, 34] .
Therapeutic handling involves more than use of the hands alone, it can involve "whole body commitment". The therapist´s own body movements during facilitation give the person the feeling and idea of the requested movement, and invite the patient to imitate and explore activities and experiment with them [20, 32, 34] .
"Communication" means the exchange of information used purposefully as a technical option in the context of therapy [11, 24] . The way the therapist verbally and non-verbally interacts with the patient, can be inviting, motivating, soothing, activating, moderating or questioning. Phrases can be complex or simple, adjusted to the context, the way of thinking or the cognitive capacity of the patient. Communication promotes the idea of a movement, creates associations, provides clear guidelines, initiates, accelerates, slows or stops an action, guides the attention or distracts the patient from a task. If the therapy is focusing on other somatosensory processes, language may be purposefully excluded [44] .
"Environment arrangement" is the adjustment or (re) structuring of the environment, referring to the selection of the immediate and surrounding environmental context, the starting position, the support surface, the alignment of the body in the gravitational force field, and the materials and objects used [20] [21] 35] . The structure of the environment is a key factor in the "activation" component whereby the therapist makes a movement easier or possible or necessary for the patient. Environment adjustments are also used to enable the therapist to reduce or remove the requirement to use "hands on" [14, 20] . On the basis of the patient´s specific disabilities the therapist selects the environment to invite the patient to learn, including "real life" contexts [20] . "Adjustment of the task" includes both simple and complex motor actions and functional activities requiring problem solving [ibid] . Selection of task is based on hypotheses concerning the potential cause of the patient´s change in behavior, the knowledge of biomechanics, the influence of gravity on postural systems and the cognitive involvement in motor actions. Task related therapy also includes use of mental imagery and observation or imitation of movements in the processes of motor learning [45] [46] . Specific aspects of the technical level should not be regarded as a succession of exercises or patterns to be used in the order given; techniques are tools and are therefore interchangeable.
Discussion
This paper presents the development of an external structure, the BCSF, to promote a better understanding of the Bobath concept, facilitate description of specific components of the Bobath concept and support research into interventions based on the Bobath concept. In an interative process over a five years timeframe, each aspect of the BCSF has been described and analyzed without losing the whole picture.
The BCSF demonstrates that the Bobath concept is a kind of thinking in which the Bobath therapist uses specific techniques, based on overarching ideas and professional practice knowledge (concept) with regard to guiding principles, in a systematic way (method). The therapist´s clinical reasoning is guided by the precepts of the concept. Theoretical knowledge (reference theories), the idea of man (individual client context), practical knowledge and principles, methods and techniques are brought into a continuous interaction with each other and with the environment in which they are taking place. The BCSF ensures that the Bobath concept is viewed in a holistic way. When describing interventions based on the Bobath concept, consideration needs to be given to all levels of the BCSF, not limited to the more readily observable technical level. The BCSF can be utilized in many circumstances; scientific research, conference presentations, case studies, training/education of instructors, exchange with colleagues, and the teaching of the Bobath concept to participants at introductory, basic and advanced courses.
The outcome of the BCSF indicates there are no specific "Bobath techniques" or specific "Bobath training programs" that can be learnt or investigated in isolation. Most commonly, movement exercises, manual therapy skills, use of machines etc. are part of the basic training and education of therapists. Use of the Bobath concept requires a holistic approach, where the decisions of an experienced Bobath therapist emerge from consideration of the whole BCSF, oriented towards the patient´s abilities and situation, identifying which step should (or can) be learned next and which therapeutic means provides the best support for the person at this moment in time.
The BCSF provides a structure for further research into the Bobath concept. At a qualitative level, this structure will allow different aspects to be explored whilst still viewing a single aspect as a component of the whole. At a quantitative level, the BCSF clarifies what kind of therapy constitutes a Bobath intervention and the factors that need to be present at all levels of the framework. There is potential for the framework to be used when looking at the 'ingredients' of an intervention as proposed by Hart et al. [2] , to further understand the clinical reasoning behind the choice of 'ingredients' and to explicate the tailoring of interventions to individuals, as discussed by Boutron [4] . The many faceted nature of the Bobath concept is a challenge for research; the BCSF encourages researchers to consider the complexity of the treatment approach being investigated.
Limitations of this study include lack of use of a formal qualitative methodology. However, the more informal methodology of the study maximized the opportunities for Bobath experts to contribute to and review the developing framework over a prolonged period of time.
Conclusion
With the BCSF, partial aspects of the Bobath concept can be categorized in a comprehensive classification system. This classification makes it possible to focus on specific items without losing the "big picture" and to identify partial aspects and their interactions more clearly. Specific procedures can be presented in a structured and transparent manner and well documented core elements for rehabilitation of people with CNS disorders can be demonstrated. Further research is needed to describe and investigate each partial aspect of the BCSF.
